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    LP    =  30
  WP  =  7.03
  DP    =  1
Transmission  line
(Stainless  steel  pipe)
    LT  =  196mm
?? out  =  0.5
?? int    =  0.3
Aluminum  block
      LA    =  40.06
    WA  =  7.08
    DA    =  7.04
Connector
      LC    =  6.95
    WC  =  1.93
    DC    =  1.94
Steel  shaft
    L  =  47.5




    L  =  3.55




Fig.1    Experimental  structure  of  the  USM  with  the  vinrational  transmission  line  and  the  self  holded  rotor.
(a)    Structure  of?trial  motor  and  
vibration  mode  of  the  exciter.


































(c)    Dimensions  of  the  shaft  base.





    L  =  3
    ?  =  6.1
Radial  bearing
Rotor
    L  =  6.33
    ?  =  6
Shaft  base

















Fig.3    Mechanical  impedance  of  




Fig.4  Mechanical  impedance  of  
                                the  transmisson  line  with  connector.
Fig.5    Dimensions  of  connector  obtained  
the  mechanical  impedance  matching.  
The  connector  with  dimensions  at  the  cross  point
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on  the  end  face.
Fig.2    Analyzed  method  to  obtain  the  mechanical  
impedances  of  the  rod  and  transmission  line  
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Table  I    Material  constants  using  analysis.
Fig.6    FEM  and  experimental  results  of  admittance  
characteristics  of  the  exciter  with  connector.
Fig.9    Admittance  characteristics  of  
previous  construction  without  connector.
Fig.8    Admittance  characteristics  of  trial  motor.
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Fig.12    Frequency  response  of  rotation  speed.
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Fig.10  Comparing  vibrational  displacement  distri-­
butions   between   the   direct   and   improved  
connected  resonators  resulted  by  FEM.
Fig.11   Experimental   result   of   vibration   velocity  
amplitude   in   the   exciter   and   in   around   of  
the  center  of  transmission  line?
Transmission  lineExciter
Connector:2*2*7.5  mm,  LT=196mm,  #29-­mode
Direct  connect  (without  connector)
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